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Moon is Covered with "Sea" of Electrons

Boulder, Colorado-- When the Apollo 11 astronauts step out of
their lunar module and take a walk on the moon, they will be wading 
through a shallow sea of electrical particles, says a Boulder scientist.

According to Dr. Edward Walbridge, this photoelectron layer, 
which speads over the lunar surface to a depth of about 30 centimeters 
(about 1 foot), contains approximately 1000 times as many electrons 
per cubic centimeter as the lunar environment at shoulder level.

But, Dr. Walbridge adds, the astronauts won't feel any effects 
from the photoelectron layer. They won't even be able to detect its 
presence.

Walbridge is a staff scientist with the High Altitude Observatory 
of the National Center for Atmospheric Research (NCAR), sponsored by 
the National Science Foundation. A solar physicist, he became interested 
in the lunar photoelectron layer while investigating the solar wind, 
the flux of ionized hydrogen that streams out into space from the sun.

"I thought that maybe the photoelectron layer would influence the 
flow of the solar wind around the moon," he says. "It turned out that 
it doesn't, but that was how I got interested in the first place."

Walbridge decided to study the photoelectron layer further for its 
own sake, even though it didn't affect the solar wind. He explains that 
the photoelectron layer is caused by energy transmitted from the sun as 
photons, tiny units of light. When the photons are absorbed by the rock 
of the lunar surface, their energy is picked up by the electrons in the 
rock, which acquire enough energy to escape outward.
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As the negative electrons escape, the rock is left with a positive 
charge. The attraction between the positively charged rock and the 
negative electrons holds the electrons near the surface, and a state of 
equilibrium results with the top of the electron layer about a foot 
above the surface. The average electron density in the photoelectron 
layer is about 10,000 electrons per cubic centimeter, as compared to 
5 to 10 electrons per cubic centimeter further from the lunar surface. 
There may also be "hot spots" where the electron density is even higher.

Walbridge has been working with Dr. William Spicer of Stanford 
University, one of the country's leading authorities on theoretical and 
experimental research on the photoelectric effect. Starting with the 
findings of the Surveyor satellites, which indicated that the moon is 
made of basaltic rock, Spicer has made theoretical estimates of the 
electron emission properties of the lunar rock. He is now performing 
laboratory studies to check these theoretical assumptions.

The photoelectron layer may be responsible for erosion that has 
been observed on the moon's surface, Walbridge says. The rapid erosion 
by wind and water that continually reshapes the face of the earth cannot 
occur on the lunar surface, since the moon has no air or surface water. 
But Professor Thomas Gold of Cornell University has suggested that the 
impact of tiny meteorites on the lunar soil may eject dust particles 
from the surface. Gold believes that these particles could become 
electrically charged. Held above the lunar surface by electrical repul
sion, they could drift from high to low places on the moon, producing 
erosion patterns on the lunar surface.

The photoelectron layer may also help account for the absence of 
a lunar atmosphere. Scientists have predicted that the moon should have 
an atmosphere of argon gas, produced by decay of the radioactive isotope 
Potassium-40. Argon is an inert gas which would not combine with the 
material of the lunar surface, and it would be expected to accumulate
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above the surface, held there by the moon's gravity.

However, observations made by light-scattering techniques have 
failed to reveal any argon in the lunar environment. Walbridge and 
other scientists believe that the photoelectron layer may provide the 
argon with enough energy to overcome lunar gravity and escape out into 
space.

There has been speculation that if one of the astronauts should 
fall on the lunar surface, dust particles, charged by the photoelectron 
layer, might collect on his faceplate or other places where they could 
cause trouble. Dr. Walbridge says that this does not appear likely to 
occur, although the possibility cannot be completely ruled out for the 
"hot spots."

Thus the lunar photoelectric layer does not appear to be a source 
of immediate concern for the Apollo 11 astronauts. However, it will be 
studied further on future manned lunar flights. Dr. Hugh Anderson and 
his colleagues at Rice University in Houston are currently working on 
a device, to be sent to the moon on a future mission, that will make 
measurements of the photoelectron layer.

As one component of the total environment on the moon, the lunar 
photoelectron layer undoubtedly will be a subject of continuing scien
tific interest as man's studies of the moon become more detailed and 
comprehensive.
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In this sketch of an astronaut walking on the moon, the spacing 
of the dots represents the density of electrons above the lunar sur
face. In a layer extending about a foot above the surface, the 
electron density is about 1000 times as great as it is at the astro
naut's shoulder height. (drawing by the High Altitude Observatory 
of NCAR)


